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CONCEPTS BASIC IN ELECTRONICS CHAIN, 
RESISTANCE AND VOLTAGE 


All matter is made up of small particles called atoms, atoms 
are made up of elementary particles, the main ones being 
protons, neutrons and electrons. Atoms have a nucleus where the 
protons and neutrons are located, as the name itself says neutral 
(no charge) and around this nucleus in a region called the 
electrons, we have electrons, rotating around the nucleus. 


ELECTRON 


When there is an orderly movement of electrons from one 
atom to another we have what we call an electric current. 


NEUTRON The unit of measurement for electric current is called 
AMPERE. AMPERE is nothing more than the measurement of 
the amount of electrons that pass through a conductor for a given 
time. 


In order for electrons to move, there must be a displacement 
from one point to another through a conductor. Let's use copper 
wire as an example, copper wire is an excellent conductor, so Smaller resistance 
when energy is applied to it, the electrons are able to move freely 
from one point to another, thus having an electric current 
circulating at that point. However not all materials are ideal for the 
conduction of electric current, a piece of plastic for example, is a Larger resistance 
bad conductor, due to its composition the material does not allow 
the passage of electricity over it. 


RESISTANCE: 


| 
| 


We have then The resistance electric what nothing most It's what The difficulty what each material 


create for The circulation gives chain. THE unity in measure gives resistance electric It's call in OH M 
(Q). 


You're welcome that we have two water tanks, and between them a pipe where water 
(electrons) but initially these two boxes are on the same level. For this situation, there will be no 
movement of water from one box to the other, because the two boxes are in the same plane. 
From the moment that one water tank is higher than the other, we will then have a displacement of 
water, that is, electric current circulating. This difference in height of the boxes water that's what 
we call of tension electric (ddp). 
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RESISTORS 


Resistors are components that generate an opposition to the flow of electric current, that is, how 
much larger for The resistance of a resistor smaller it will be The chain at the circuit. THE unity in 
measure of the resistor is OHMS (О), so we can find resistors in the following scales: 
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Feature: resistors are components that do not have 
polarity (+ or -) or be, he can to be placed of any Ido, 
When for weld a resistor at board no need to worry about 
the Component side. 


We have two models in resistor conventional and MDS 

The conventional model is not common to find in 
modules in injection electronics, The value of component 
is usually represented by color code, however some 
power resistors can find the value printed on the body of 
the component. 


At the resistor SMD The most common It's we find you values printed on code in number, but we 
also find with code of Colors. Let's see some examples below: 


RESISTOR MODEL CONVENTIONAL 
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CODE IN COLORS 


Resistors are components that generate an opposition to the flow of electric current, that is, how 
much larger for The resistance of a resistor smaller it will be The chain at the circuit. THE unity in 
measure of the resistor is OHMS (О), so we can find resistors in the following scales: 


RESISTOR COLOR CODE GUIDE 
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5- Вапа Соде 


RESISTOR MODEL SMD 


Note: When measure the component in board he can there be a change in value, or be the value can be far 
beyond the margin of tolerance of component, this occurs by fact of resistor is connected in parallel with 
another resistor and to other components. 


CIRCUIT IN SERIES CIRCUIT PARALLEL 
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RESISTOR SHUNT 


Resistance or shunt resistor is a shunt resistance, i.e. a resistor connected in parallel with other 
resistor or circuit, what no he can to drive all The chain what would pass through him if he were alone 
in the circuit. Generally, in high-power or current-measuring circuits, a shunt resistor is used to shunt a 
portion of the current so that only a desirable portion passes through a component. 
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CAPACITORS 


There are some models of capacitors, with different 
purposes, that It depends and very gives form what it is 
being applied in each circuit. we will go to study some 
models. 


CAPACITOR ELECTROLYTIC IN ALUMINUM 


Electrolytic capacitors are components that have the 
function of stabilizing the input voltage of the module, to 
allow the system continues to function normally in case of 
voltage surge and drop. The electrolytic capacitor has two 
values printed on its body: the measurement in FARAD 
and the maximum voltage that the samesupports. 


CHARACTERISTICS 


They have polarity (positive and negative terminal), the 
negative terminal is indicated by a strip (white, silver, 
blue...) on the component body. № you remove the 
component from the board, it is necessary to place it in the 
same position, otherwise the component may be 


damaged. 
SYMBOLOGY 
+ Capacitor Em 
ED electrolytic Eder Capacitor electrolytic 


Capacitor 


Xm Capacitor electrolytic 


MODEL CONVENTIONAL MODEL SMD 
uF 
uF microfarad = 10-5F 
mF 


nF Nanofarad = 10-9F 


E picofarad = 10-1? Е 
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CAPACITOR ELECTROLYTIC IN TANTALUM 


THE capacitor of tantalum has The same occupation of capacitor electrolytic, however it achieves 
to work with a higher signal frequency. 


Ку 
D 
> 


CAPACITOR IN CERAMICS 


Capacitors of ceramics is intended to filter noise, have low values (usually in the house in micro or 
peak Farad) and no have polarity, or be, so like The resistor The same can be placed from any side. 
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DIODE RECTIFIER 


THE rectifier diode is intended to rectify the signal, that is, 
allows The ticket in chain electric only in a single sense. Being used 
for protection against return in chain in some solenoid or any other 
actuator. 


For example, the injection module sends a signal to trigger the 
injection units and The diode prevents there is a return of current of 
injection unit to the module, avoiding damage to the drive drivers 
of the units. 


Characteristic: The diode has polarity, that is, the same it has 
terminal positive and negative, being The terminal negative with 
The track identification. It has two terminals (* anode and— 
Cathode). 


Wave sinusoidal with semicycle positive and negative Wave sinusoidal with only a semicycle 
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When it is forward biased, there will be а voltage drop across the diode, called the voltage that 
varies in 0.3v The 0.7v. It is same voltage It's possible to be measure with The multimeter at scale in 
semi conductors. 
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Polarization direct Polarization inverse 
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DIODE ZENER 


The zener diode is intended to work as a voltage regulator. It has the same physical characteristics 
of a rectifier diode, differing only by its code that is marked on the component body. 


Feature: The diode has polarity, that is, the same has terminal positive and negative, being The 
terminal negative with The identification in one range. It has two terminals (* anode and — Cathode). 
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REGULATOR IN VOLTAGE 


THE regulator in voltage has The occupation in adjust The voltage in input of component, for one 
specific voltage, for example: REGULATOR 7805. 


For This one example we are using a regulator with The numbering 7805, all you components have 
a datasheet, and this datasheet has several information about the component, information such as: 
maximum temperature of work, minimum voltage and maximum current etc. 
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TRANSISTORS 


As well as the other components we have several types of transistors (bipolar, mosfet, jfet among 
others). You transistors has The occupation in “amplify the chain electric" and also do a driving a load 
greater than the processor cannot drive, due to its voltage limitations and chain. 


IT'S very common we find US modules you two types in transistor (Bipolar and mosfet), physically 
the two models no have no difference, we were able to identify which It's The model through of the 
number that is marked on the component боду. In the following example we will show a very generic 
way the functioning of the transistors, remembering that each one has its operational characteristics. 


The most common transistor models 
in modules of electronic injection has 
The encapsulation TO220, which may 


vary little thing in grooves and part cuts. 
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TRANSISTOR MOSFET: 
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SHORT TEST TRANSISTERS 


TRANSISTOR BIPOLAR TRANSISTOR MOSFET 
4 Р CANAL М CANAL Р 
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MEASUREMENT IN 0.3 (300) MEASUREMENT IN 0.3 (300) 


MEASUREMENT 
THE 0.8 (800) THE 0.8 (800) 


MEASUREMENT IN 0.3 (300) 
IN 0.3 (300) 


THE 0.8 (800) THE 0.8 (800) 
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CIRCUIT INTEGRATED 


is called circuit integrated a encapsulation what contain several components integrated into same. 


They exist several types and models, in the market and with countless functions integrated The he, 
Let's see some examples: 


EPROM memory Itis a type of IC that has the function of storing data, information. 
Converter analog/digital: convert values in voltage levels for analog signal. Processor, 


Multiplexer, generator, regulator and etc. 
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Dual in Line 
DIP 
Dual ше PLCC 
Surface Mount Device 


TSSOP TSOP QFP D2PAK DPAK $0 TOFP 
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Surface Mount Device 
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DATASWEET 


Datasheet It's one "leaf in Dice" with information about The component, information like voltage, 
current, temperature, feature, compatibility, etc. 


He can to be found through of Web site: http://datasheetcatalog.com/ 


SUD25N06-45L 


Vishay Siliconix 


VISHAY 
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М-Сћаппе! 60-V (DS), 175°С MOSFET, logic level 
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